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Claim AMfiNDMENTS 

Please enter the following amendments to the claims, which are presented in 
accordance with 37 C.F.R. §L121. 
Syftftt is claimed is: 

1. (CiuinroBttly amemcS^) A heat sink assembly for cooling a device using 
circulating fluid* the heat slnlc assembly comprising: 

a housing including at least one housing inlet passage and at least one housing outlet 
passage; 

a first cavity disposed in the housing, the first cavity including a first cavity top 
surface and including a first cavity bottom surface opposed to the first cavity top surface, the 
first cavity further including a first cavity Inlet side adjacent a first cavity inlet and a first 
cavity outlet side adjacent a first cavity outlet, the first cavity inlet in fluid conununication 
with the at least one housing inlet passage; 

a plurality of first cavity coluom members disposed in the first cavity, the first cavity 
column members connected to and extending from the first cavity bottom surface to 
proximate the first cavity top surface, the first cavity column members arranged in a plurality 
of rows such that first cavity column members in a row are staggered with respect to first 
cavity column members in an adjacent row; 

a second cavity disposed in the bousing, the second cavity including a second cavity 
top surface and including a second cavity bottom surface opposed to the second cavity top 
surface, the second cavity further including a second cavity inlet side adjacent to a second 
cavity inlet and a second cavity outlet side adjacent to a second cavity outlet, the first cavity 
outlet in fluid communication with the second cavity inlet through an interim connecting 
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fluid path, and the second cavity outlet in fluid communication with the at least one housing 
outlet passage; and 

a plurality of second cavity column members disposed in the second cavity, the 
second cavity column members connected to and extending from the second cavity bottom 
surface to proximate the second cavity top surface, the second cavity column members 
arranged in a plurality of rows such that second cavity column members in a row are 
staggered with respect to second cavity column members in an adjacent rowi 

wherftin thft fir<;t cavitY ifflet <;ide directly odj3 os&<; the first cavity outlet side such that 

fluid t>assif]f^ from the fjfst cavity inlet to the fitxt cavify outlet passes f^v the first cavity 

f:;r>lumn nfiembers. and 

the fir^t cavity in |ftf Hicp^i^fe.P t>)^ ff.^^xi r^f nni/l n leTiPth nf the first cavitv inlet 

<; |de; and 

the fi ^^t cavity outlet provides fnr o^^tlet of the floy of fluid along a length of Che first 
pavitv out let ^yde! and 

the first cavjty inlet inc ti^Hftij^ a plurality of inlet gonduitA along the length Of the first 

ffSyity inlet $i4e; w4 

the first cavitv outlet is aj > ^lonpated aperture extending along a length of the fin^t 

cavity outlet side, 

2. (Original) The heat sink assembly according to claim U wherein the interim 
connecting fluid path is an interim connecting passage that directly connects the first cavity 
outlet to the second cavity inlet. 

3. (Origjuioll) The heat sink assembly according to claim 2, wherein the interim 
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connecting passage is defined in part by a portion of the housing. 

4. (CurrenUy amended) A V"^ aaaamhlv for ffo^^1inf[ « Hftviea lifting 
nirnn){^^inp fluid, the heat sink aftsemhlv comofising: 

a housing inciud| ji]ff at lea.st one housing iplgf pa.-jsa^e and at least oi^fi hniising outlet 
t)assage: 

firftt cavity dic pngpH in thft hniiRino. t^t- fipsf rnvitv including a first cavity ton 
atirfflce and inr-l..rtifi«T « fir^t ci.viTv hnttnm surface onnosed to the first cavity ton surface, the 
First cavity further including a first t^i)vii;Y inlet side udiacenf ^ fifst cavitv inlet and a first 
gflvitv outlet side adjacen t a first cavirv nutlftt. the first cavity in]f^-f jp fluid conrtmunication 
with the at least one hoi^sinp inlet passage: 

a plurality of fir^ y tpj^vitv column nieii[^^i<;;rs Hisnfisftd in the first 



nected to and ftxref^rijnp from the firtt rt^yitv hottom surface to 



nroYimate the fif«t eavitv toT> ^nrfarft the first cavifv cohimn memhers arranged in a plurality 
nf rows such that first ca vitv column memhers in a foy are staggered with respect to first 
oavUy cnfnpn memhers in pdiacent row: 

a second cavitv dispQse<l in the housing. the-Seeond cavitv Includi pp ft second cavitv 
top jf^iyface and includipff a second cavitv botto n^ surface opt>osed to the second cavitv too 
surface, the second cavitv f urther including a second cavitv inlet side adjacent to a second 
p^vitv inlet and a second cavitv Q ^iflet side adjacent to a second cavity outlet, the first cavitv 
ontiftf }p f)i^id communication with the second cavitv inlet through an interim connecting 

fluid nath, qwd the ga aond cavity outlet in fluid eommimii^arion yi^h the at lefiftt one housinff 
outlet passa ge: and 

a olyiralitv of sec ond cavitv colnipn memhers disnosed in the st»9ond cavitv. the 
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cprnnH ravitv cnlumn m embers connected to and extending from the second caviCV bouom 
yirface to proximate the second cavity top s^yfaee. the f^econd cftvity cnlumn n(ie^bei& 
arranged ip fl plurality of row?; &nch tha^ ^econd cavity CQli^mn memhers in ^ pw are 
<^tappered wif^ resp ect Tn second cavity column niember?; in ai) fif^jacent row: 

¥ h& boat sink aaaombl v acoordinn to claim I yw herein the housing includes: 
a housing inlet portion that includes the at least one housing inlet passage* and 
wherein the first cavity and the plurality of first cavity column members each being disposed 
in the housing inlet pordon; and 

a housing outlet portion that includes the at least one housing outlet passage, and 
wherein the second cavity and the plurality of second cavity column members each being 
disposed in the housing outlet portion; and 

wherein the housing inlet portion and the housing outlet portion are matingly 
engageable* 

5. (OriglnaB) The heat sink assembly according to claim 4, wherein the at least 
one housing inlet passage includes two housing inlet passages. 

6. (OirigSms)]!) The heat sink a£sembly according to claim 4, wherein the at least 
one housing outlet passage includes two housing outlet passages. 

7. (Origimall) The heal sink assembly according to claim 4, wherein 

the housing inlet portion including a groove extending around at least a portion of an 
upper surface of the housing inlet portion; and 

the housing outlet portion including a lower surface forming a plateau having a 
periphery with a peripheral edge defining the periphery, the peripheral edge of the plateau 
matitigly engageable with the groove of the bousing inlet portion. 
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8, lOrigSmaE) The heat sink assembly portion according to claim 7, the groove of 
the housing inlet portion extending along three of four sides of the housing inlet portion, and 
an elongated aperture disposed along a fourth side of the housing inlet portion, the elongated 
aperture forming a part of the interim connecting fluid passage. 

9, (OFiginall) The heat sink assembly according to claim 4, wherein the interim 
connecting fluid path includes: 

a third cavity disposed in the housing inlet portion, the third cavity including a third 
cavity top surl ace and including a third cavity bottom surface opposed to the third cavity top 
surface, the third cavity further including a third cavity inlet side adjacent to a third cavity 
inlet and a third cavity outlet side adjacent to a third cavity outlet, the third cavity inlet in 
fluid communication with the first cavity outlet, and the third cavity outlet in fluid 
communication with the second cavity inlet through a portion of the interim connecting fluid 
path; and 

a plurality of third cavity column members disposed in the third cavity, the third 
cavity column members connected to and extending from the third cavity bottom surface to 
proximate the third cavity top surface, the third cavity column members arranged in a 
plurality of rows such that third cavity column members in a row are staggered with respect 
to third cavity coluom members in an adjacent row. 

10. (OriginaJ) The heat sink assembly portion according to claim 9, including a 
first separation wall having opposing sides, the opposing sides of the first separation wall 
defining the first cavity top surface and the third cavity bottom surface* respectively* 

1 1 . (OrlgliiniaB) The heat sink assembly portion according to claim 10, wherein the 
first separation wall is integrally formed with the housing inlet portion. 
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12. (Orieimai) The heat sink assembly according to claim 11, wherein the interim 
connecting fluid path further includes a fourth cavity disposed in the housing inlet portion, 
the fourth cavity including a fourth cavity top surface and including a fourth cavity bonom 
surface opposed to the fourth cavity top surface, the fourth cavity further including a fourth 
cavity inlet side adjacent to a fourth cavity inlet and a fourth cavity outlet side adjacent to a 
fourth cavity outlet, the fourth cavity inlet in fluid communication with the third cavity 
outlet, and the fourth cavity outlet in fluid communication with the second cavity inlet 
through a portion of the interim connecting fluid path; and 

a plurality of fourth cavity column members disposed in the fourth cavity, the fourth 
cavity column members connected to and extending from the fourth cavity bottom surface to 
proximate the fourth cavity top surface, the fourth cavity column members arranged in a 
plurality of rows such that fourth cavity column members in a row arc staggered with respect 
to fourth cavity column members in an adjacent row. 

13. (Original) The heat sink assembly portion according to claim 12, including a 
second separation wall having opposing sides, the opposing sides of the second separation 
wall deflning the third cavity top surface and the fourth cavity bottom surface, respectively. 

14. (Origtsaal) The heat sink assembly portion according to claim 13, wherein the 
first separation wall being integrally formed with the housing inlet portion. 

15. (Original) The heat sink assembly according to claim 12, wherein the first 
cavity column members are aligned with the second cavity column members. 

16. (Original) The heat sink assembly according to claim 12, wherein 

the first cavity column members are aligned with the third cavity column members; 
and the third cavity column members are aligned with the fourth cavity column members. 
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17. (Withdrawn) The heat sink assembly according to claim 16. wherein the first 
cavity column members are aligned with the second cavity column members. 

18- (Original) The heat sink assembly portion according to claim 12, wherein; 

the first cavity outlet is connected to the third cavity inlet by a first elongated aperture 
extending along the length of each of the first cavity outlet side and the third cavity inlet 
side; and 

the third cavity outlet is connected to the fourth cavity inlet by a second elongated 
aperture extendmg along the length of each of the third cavity outlet side and the fourth 
cavity inlet side. 

19. (Orlgiinal) The heat sink assembly portion according to claim 18, wherein the 
first elongated aperture and the second elongated aperture are each formed in part by the 
housing inlet portion. 

20. (Origimal) The heat sink assembly portion according to claim 19, wherein the 
second elongated aperture is disposed above and proximate to the first cavity inlet. 

21. (Orlgipal) The beat sink assembly portion according to claim 18, wherein the 
fourth cavity outlet is connected to a third elongated aperture extending along the length of 
the fourth cavity outlet side. 

22. (Original) The heat sink assembly portion according to claim 2 1 , wherein the 
third elongated aperture is disposed above and proximate to the first elongated aperture. 

23. (WithdIrawiiL) The heat sink assembly according to claim 1, wherein the first 
cavity column members are aligned with the second cavity column members, each of the first 
cavity column members and the second cavity column members being cylindriczd in shape, 

24. (Currently anneBded) a hftat Rink assembly for cooling a device using 
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r,|rmilftrino flniri. th& heat «inlf a.>semhlv comprising: 

a housing includiQty fl^ Iftiiftt ftne hniiftma inlet naoflflgfl and at least one housing outlet 
passage: 

a first aavitv disnosed in the housing, th e first cavity including a first cavity too 
surface and including a f \r^t rf^yitv hottnm surface onnosed to t^*^ fjTfft ^flviry top ^}l[ff^- the 
first cavity fiirff^P.r inchi/iincr p fir<tt cflvitv inlet side adjacent a first cavity inlet and a first 
f>ay|p nn | let side adjacent a first cavity outlet, the first cavity inlet in fluid communication 
with the at lea.st one housing in let passage: 

a Plurality of firs t cavity colun^t^ ^pemhe^s dispn^yl in the first cavity the first cavity 
co^Upin memhep^ connected to and extending from the first cavity bottom surface to 
proximatP *>if frtt />avitY |f>p siirfor'P rhft fiyct cavitv colnmr]^ ,^emherR arranf>ed in a nluralitv 
of rows such thai first cavity co lumn members in a tpw arc .Htaegered with respect to fw9t 
9f |vitv column m^-mhers in an adjacent row; 

a second cavity riisnose<^ jt^ the housing, the sec ond cavity including a second cavity 
ron surface at|d inchidino a second cavity bottom {t^rface onnosed to the sf^f^ond cavitv ton 
fturface. the second cavi |v fyrrhi^r i,^>si„Htnf. ^ ytppond cavity inlet side adjacent to a second 
cavitv inl^t and a secopt^ cavitv outlet side acf jacent to a second cav itv outlet, the first cavitv 
outlet i p fluid commun j^i^j^tMB "^'"^ ^Y- >^<?"^"tl <^v'tv inlet through an interim connecting 
fluid nath^ pipd the second cavitv ou tlet in fluid commnniri^tinn with the, at laast one housing 
ontlftt pffsftape: and 

a plurality of second rav itv column mamVwrg dispoced in the second cavitv. the 
ijfecond cavity colump members connected to pq^ fmm the secfinH cavitv hcitom 

surface to proximate the se cond cavity top surface, t|ie second cavity column members 
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flirar^gfed in a n^uralitv of rc^w^ gnrh that seppnd cavitv column mcmbfir.S in a roW are 
Rtnpgered w ith re spect to ^e^ond cavitv cc^lumn nqflinherR m an flrliarp.nt row: and 

¥ bo boat sink afifiiomblv according to claim 1, wherein each of the first cavity column 
members extend along a z-dimension from the first cavity bottom surface toward the first 
cavity top surface and possess a cross-sectional area disposed In an x-y plane, each of the 
first cavity column members possessing an x-dimension and each the first cavity column 
members possessing a y-dimension. 

25. (Witlhdrawn) The heat sink assembly according to claim 24, wherein the 
cross-sectional area of each of the first cavity column members defines a circle in the x-y 
plane. 

26. (Witltedrawn) The heat sink assembly according to cl^m 24, wherein the 
cross-sectional area of each of the first cavity column members defines an elliptical in the x- 
y plane* 

27. (OrigieaO The heat sink assembly according to claim 24, wherein a 2- 
dimension of each of the first cavity colunm members is smaller than either the x-dtmension 
or the y-dimension of the first cavity column members. 

28. (Orlgtoal) The heat sink assembly according to claim 24, wherein each of the 
second cavity column members extend along a 2-dimension from the second cavity bottom 
surface toward the second cavity top surface and possess a cross-sectional area disposed in 
an x-y plane, an x-dimeasion of each of the second cavity column members being 
aubstantially equal to a y-dimension of each the second cavity column members, 
respectively* 

29. (Original) The heat sink assembly portion according to claim I. further 
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including: 

an inlet conduit connected to the inlet passage of the hou&ing; and 
an outlet conduit connected to the outlet passage of the housing, 

30. (Ca^mceledl) 

31. (Canceled) 

32. (Original) The heat sink assembly portion according lo claim 1, wherein the 
heat sink assembly further includes the device that is cooled, the housing engaged with the 
device. 

33. (OirfigiDial) The heat sink assembly portion according to claim 32, wherein the 
device is an electrical component. 

34. (Origtnall) The heat sink assembly portion according to claim 1, wherein 
the first cavity column members contact, and are connected to, the first cavity top 

surface; and 

the second cavity colunm members contact, and are connected to, the second cavity 
top surface. 

35. (Origlmall) The heat sink assembly portion according to claim 1> wherein each 
of the at least one housing inlet passage and each of the at least one housing outlet passage 
are all disposed on the same side of the housing. 

36. (OrS^mafl) The heat sink assembly portion according to claim 1, wherein the 
fluid is air. 

37. (Origimal) The heat sink assembly portion according to claim 1, wherein the 
fluid is water. 

38. (Orllgliial) A heat sink assembly for cooling a device using circulating fluid, 
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the heat sink assembly comprising: 

a housing including at least one housing inlet passage and at least one housing outlet 

passage; 

a first cavity disposed in the housing, the first cavity including a first cavity top 
surface and including a first cavity bottom surface opposed to the first cavity top surface, the 
first cavity further including a first cavity inlet side adjacent a first cavity inlet and a first 
cavity outlet side adjacent a first cavity outlet, the first cavity inlet in fluid communication 
with the at least one housing inlet passage; 

a plurality of first cavity column members disposed in the first cavity, the first cavity 
column members connected to and extending from the first cavity bottom surface to 
proximate the first cavity top surface, the first cavity column members arranged in a plurality 
of rows such that first cavity column members in a row arc staggered with respect to first 
cavity colunm members in an adjacent row, the first cavity column members being connected 
to the first cavity top surface; 

a second cavity disposed in the housing, the second cavity including a second cavity 
top surface and including a second cavity bottom Surface opposed to the second cavity top 
surface, the second cavity further including a second cavity inlet side adjacent to a second 
cavity inlet and a second cavity outlet side adjacent to a second cavity outlet, the first cavity 
outlet in fluid communication with the second cavity inlet through an interim connecting 
fluid path, and the second cavity outlet in fluid communication with the at least one housing 
outlet passage; and 

a plurality of second cavity column members disposed in the second cavity, the 
second cavity column members connected to and extending from the second cavity bottom 
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surface to proximate the second cavity top surface, the second cavity column members 
arranged in a plurality of rows such that second cavity column members in a row are 
staggered with respect to second cavity column members in an adjacent row, the second 
cavity column members connected to the second cavity top surface; 

wherein the housing includes: 

a bousing inlet portion that includes the at least one housing inlet passage^ and 
wherein the first cavity and the plurality of first cavity column members each being disposed 
in the housing inlet portion; and 

a housing outlet portion that includes the at least one housing outlet passage, 
and wherein the second cavity and the plurality of second cavity column members each being 
disposed in the housing outlet portion; and 

wherein the housing inlet portion and the housing outlet portion arc matingly 
engageable, the housing inlet portion including a groove extending around at least a portion 
of an upper surface of the housing inlet portion; 

the housing outlet portion including a lower surface forming a plateau having a 
periphery with a peripheral edge defining the periphery, the peripheral edge of the plateau 
matingly engageable with the groove of the housing inlet portion; and an inlet conduit 
connected to the inlet passage of the housing; and an outlet conduit connected to the outlet 
passage of the housing; 

wherein the ftrst cavity inlet side directly opposes the first cavity outlet side such that 
fluid passing from the furst cavity inlet to the first cavity outlet parses by the first cavity 
column members, and the first cavity inlet disperses the flow of fluid along a length of the 
first cavity inlet side, and the first cavity outlet provides for outlet of the flow of fluid along 
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a length of the first cavity outlet side; and 

the heat sink assembly further includes an electrical component that is cooled, the 
housing engaged with the electrical component. 
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